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(54) Vehicle lighting device

(57)  In presentinvention, the vehicle lighting device
(20) includes a heat sink (22); a light emitting element
(21) that is mounted on the heat sink; and a reflector (23)
that is disposed on a side of a light emission surface of
the light emitting element, the reflector being adapted to
reflect light from the light emitting element in a first direc-
tion. The heat sink includes: a heat sink main body (22A);
and a plate-shaped light source mount member (22B)
which is protruded from the heat sink main body in the
first direction, and on which the light emitting element is
to be disposed. A light source is disposed to tilt with re-
spect to a horizontal surface in a widthwise direction of
the vehicle when a vehicle lighting device is mounted on
the vehicle.
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Description
CROSS REFERENCE TO RELATED APPLICATIONS

[0001] Thisapplication claims priority of Japanese Pat-
ent Application No. 2011-193074 filed on September 5,
2011. The content of this applicationis incorporated here-
in by reference in their entirety.

BACKGROUND OF THE INVENTION
1. Field of the Invention

[0002] The present invention is directed to a vehicle
lighting device and further relates to a vehicle lighting
device in which a light emitting element is employed as
a light source.

2. Description of the Related Art

[0003] As a vehicle lighting device of such type, it has
been conventionally known that in a lamp room made of
a housing and a front lens, there are provided a
chip-shaped light emitting diode (a light emitting element)
and areflector thatis disposed on alight emission surface
side ofthe light emitting diode, the reflector being adapted
to reflect light from the light emitting diode to the font lens
side.

[0004] In this case, the light emitting diode is mounted
on a heat sink, and a heat generated by turning on the
light emitting diode is radiated to the heat sink so as to
thereby prevent a change in characteristics which is ex-
erted by the heat from the light emitting diode.

[0005] In addition, the heat sink is comparatively
formedto be large in order to increase its heat dissipation
effect, and is configured so that the light emitting diode
is mounted on a plate-shaped portion that is protruded
at a part of the heat sink. In other words, the heat sink is
made of: a heat sink main body that is supported with
respect to a housing; and a plate-shaped light source
mount member which is protruded from the heat sink
main body and on which the light emitting diode is to be
disposed. It is to be noted that the light source mount
member is disposed in parallel to a horizontal surface in
a widthwise direction of a vehicle in a case where the
vehicle lighting device is mounted on the vehicle.
[0006] A publicly known technique that is associated
with the present invention can be found in Japanese Un-
examined Patent Application Publication No.
2010-86944 or the like, for example.

[0007] However, in the vehicle lighting device that is
configured as described above, the light source mount
member is a so called cantilever structure, so that it is
structured to easily slacken with respect to acceleration
in a direction from top face to back face thereof.

[0008] Therefore, in a case where the vehicle lighting
device is mounted on a vehicle, vibration in a vertical
direction of the vehicle easily resonates with the light
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source mount member, the light emitting diode that is
mounted on the light source mount member also vibrates,
and as a result, there has occurred an inconvenience
that a distortion in optical distribution of the light from the
light emitting diode easily occurs.

[0009] The present invention has been made in view
of such a circumstance, and it is an object of the present
invention to provide a vehicle lighting device that is struc-
tured in such a manner as to be able to restrain vibration
of a light source mount member of a heat sink adapted
to mount a light emitting element.

SUMMARY OF THE INVENTION

[0010] In order to achieve such an object, according
to the presentinvention, in a case where a vehicle lighting
device is mounted on a vehicle, a light source mount
member is disposed to tilt with respect to a horizontal
surface of a widthwise direction of the vehicle so as to
thereby restrain vibration of the light source mount mem-
ber, exerted by vibration of the vehicle. In this manner,
vibration of a light emitting element can be restrained,
and light distribution distortion of the light from the light
emitting element can be avoided.

[0011] The presentinventionisrecognized by the char-
acterizing features as set forth below.

(1) A vehicle lighting device of the present invention
is characterized by comprising: a heat sink; a light
emitting element that is mounted on the heat sink;
and a reflector that is disposed on a light emission
surface side of the light emitting element, the reflec-
tor being adapted to reflect in a first direction, light
from the light emitting element, wherein: the heat
sink includes: a heat sink main body and a plate-
shaped light source mount member which is protrud-
ed in the first direction from the heat sink main body,
and on which the light emitting element is to be dis-
posed, and the light source mount member is dis-
posed to tilt with respect to a horizontal surface in a
widthwise direction of a vehicle, when the vehicle
lighting device is mounted on the vehicle.

(2) The vehicle lighting device of the present inven-
tion is characterized in that, in the features of (1),
the light emitting element is disposed at the light
source mount member so that the light emission sur-
face of the light emitting element s substantially flush
with the horizontal surface in the widthwise direction
of the vehicle, when the vehicle lighting device is
mounted on the vehicle.

[0012] According to the thus configured vehicle lighting
device, there can be provided a structure that is capable
of, with respect to vibration of a vehicle, restraining vi-
bration of a light source mount member of a heat sink
adapted to mount a light emitting element.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

FIG. 1is a structural view showing the essential por-
tions of a vehicle lighting device of the present in-
vention, wherein FIG. 1 (a) is a front view, and FIG.
1 (b) is a sectional view;

FIG. 2 is a sectional view showing the entirety of the
vehicle lighting device of the present invention;
FIG. 3 is a partially cutaway perspective view show-
ing a heat sink that is included in the vehicle lighting
device of the present invention;

FIG. 4 is an explanatory view showing an advanta-
geous effect of the present invention;

FIG. 5 is a view corresponding to FIG. 1 (a), and is
a view showing another embodiment of the present
invention;

FIG. 6 is a view corresponding to FIG. 1 (a) and FIG.
1 (b), and is a view showing another embodiment of
the present invention; and

FIG. 7 is a comparative view showing the essential
portions of a vehicle light device to which the present
invention is not applicable.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

[0014] Hereinafter, modes for carrying out the present
invention (hereinafter, referred to as the embodiments)
will be described in detail with reference to the accom-
panying drawings. It is to be noted that throughout de-
scription of the embodiment, same constituent elements
are designated by same reference numerals.

(First Embodiment)

[0015] FIG. 2 is a sectional view showing schematics
of a vehicle lighting device according to a first embodi-
ment of the present invention. FIG. 2 shows a vehicle
lighting device 10 made of a front lamp (a headlamp), for
example. In FIG. 2, the x-direction, y-direction, and z-
direction respectively indicate a forward direction, a
widthwise direction, and a vertical direction, in a case
where the vehicle lighting device 10 is mounted on a ve-
hicle.

[0016] InFIG. 2, the vehicle lighting device 10 is a de-
vice in which a lamp room 11 thereof is defined by a front
lens 12 and a housing 13. The front lens 12 is disposed
on a front side of a vehicle (on the left side shown in the
figure), and the housing 13 is disposed on a rear side of
the vehicle (on the right side shown in the figure).
[0017] The housing 13 has an opening 14 on a front
partofthe vehicle, and in an opening edge of the opening,
a groove portion 15 is formed in such a manner as to
insert a peripheral edge portion 12A of the front lens 12.
A hot melt 16 is applied in advance to the groove portion
15 of the opening edge of the housing 13, and by means
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of this hot melt 16, the peripheral edge portion 12A of the
front lens 12 is securely fixed, making it possible to en-
sure a sealing property of preventing entry of moisture.
[0018] Inthelamproom 11 ofthe vehicle lighting device
10, alamp 20 is arranged. This lamp 20 is made of a light
emitting element 21, a heat sink 22, and a reflector 23,
for example.

[0019] The light emitting element 21 is formed in a chip
shaped, and on a surface thereof, alight emission surface
21Ais formed and configured. This light emitting element
21 is mounted on the heat sink 22 that is supported with
respect to the housing 13, the light emitting element being
adapted to be disposed in the lamp room 11. The heat
sink 22 radiates a heat that is generated while the light
emitting element 21 is driven, so as to thereby prevent
degradation in characteristics which is exerted by a heat
from the light emitting element 21. A further detailed de-
scription of the heat sink 22 will be given later. The light
emitting element 21 is disposed on a lower side of the
lamp room 11 so that the light emitting surface 2 1 A is
oriented to an upper side of the lamp room 11. In other
words, the light emitting element 21 is disposed so that
an emission direction of the light from the light emission
surface 21 A (indicated by the arrow A in the figure) cross-
es an optical axis of the front lens 12 (indicated by single
dotted chainline O in the figure) without the light emission
surfaces 21 A being directly opposed to the front lens 12.
[0020] The reflector 23 has: a flat portion 23A that is
substantially flush with the light emission surface 21A of
the light emitting element 21; and a curved portion 23B
that is formed on an upper side with respect to the light
emission surface 21 A of the light emitting element 21,
and an opening 23C is formed and configured on the side
of the front lens 12. An opening portion 23D adapted to
expose the light emitting element 21 is provided at a site
on which the light emitting element 21 of the flat portion
23A of the reflector 23 is to be disposed. In this manner,
after the heat sink 22 adapted to mount the light emitting
element 21 thereon has been supported by the housing
13, the reflector 23 is fixed to the housing 13, thereby
making it possible to dispose the light emitting element
21 at a predetermined site with respect to the reflector 23.
[0021] The curved portion 23B of the reflector 23 has
a free curved surface that is formed by using a combina-
tion of rotational parabolic surface or a parabolic colum-
nar surface or the like, for example. This curved portion
23B is configured with a light reflection surface in which
light reflection processing is carried out as to an interior
face that is opposite to the light emission surface 21A of
the light emitting element 21. The curved portion 23B of
the reflector 23 is adapted to reflect the light from the
light emission surface 21A of the light emitting element
21 on thelightreflection surface so as to emitthe reflected
light to the side of the front lend 12.

[0022] FIG. 1 (a) and FIG. 1 (b) are views showing a
case in which the lamp 20 is removed from the vehicle
lighting device 10, wherein FIG. 1 (a) is a front view when
seen from the side of the opening 23C of the reflector
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23, and FIG. 1 (b) is a sectional view taken along the line
b-b of FIG. 1 (a). It is to be noted that the sectional view
of FIG. 1 (b) coincides with a sectional view of the lamp
20 shown in FIG. 2.

[0023] AsshowninFIG. 1 (a) and FIG. 1 (b), the heat
sink 22 is made of: a heat sin main body 22A that is
supported with respect to the housing 13; and a
plate-shaped light source mount member 22B which is
protruded from the heat sink main body 22A and on which
the light emitting diode 21 is to be disposed. The heat
sink main body 22A is disposed on a rear side of the
reflector 23, for example; has a comparatively large ca-
pacity; and is structured in such a manner that a surface
area is increased by a heat radiation fin, although not
shown, thereby increasing a heat radiation effect. In ad-
dition, the light source mount member 22B is formed as
a plate-shaped member that is protruded from the heat
sink main body 22A to the side of the opening 23C of the
reflector 23. This light source mount member 22B is
mounted integrally with the heat sink member 22A, for
example, and is made of a metal or a resin material with
its high heat conductivity. In this manner, the light source
mount member 22B is a so called cantilever structure
with respect to the heat sink main body 22A. The light
source mount member 22B is adapted to mount the light
emitting diode 21 thereon, as described above, a part of
the heat from the light emitting diode 21 is thermally ra-
diated by means of the light source mount member 22B,
and the remaining heat that is a majority of the generated
heat is transmitted to the side of the heat sink main body
22A so as to be thermally radiated by means of the heat
sink main body 22A.

[0024] Herein, the light source mount member 22B, as
shown in FIG. 1 (a), is structured to be mounted on the
heat sink main body 22A in such a manner that a side
end face on theright side in the figure (reference numeral
22BRin the figure) is formed to be higher than a side end
face on the left side in the figure (reference numeral 22BL
in the figure) so that a surface on which the light emitting
diode 21 is to be mounted has a tilt of an angle 0. In other
words, the light source mount member 22B is configured
to be mounted on the heat sink member 22A so as to be
disposed to tilt at an angle 6 with respect to a horizontal
surface in a widthwise direction of the vehicle (on the x-y
plane in the figure) in a case where the vehicle lighting
device 10 is mounted on a vehicle. Herein, the aforemen-
tioned angle 6 is set in a range of 0 degree < 6 < 45
degrees, or preferably, in a range of 5 degrees <6 <15
degrees. It is to be noted that the light emitting diode 21
is disposed on the light source mount member 22B so
that the light emission surface 21A is substantially flush
with the horizontal surface in the widthwise direction of
the vehicle (the x-y plane in the figure) in the vehicle
lighting device 10 is mounted on a vehicle in spite of the
fact that the light source mount member 22B is disposed
to be tilted. In this manner, optical distribution of the light
from the light emitting diode 21 can be made for the ex-
isting reflector 23.
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[0025] FIG. 3 is a partially cutaway perspective view
showing the thus configured heat sink 22. As shown in
FIG. 3, the light source mount member 22B is mount on
the heat sink main body 22A so that a surface on which
the light emitting diode 21 is to be mounted has a tilt of
an angle 6 with respect to a horizontal surface in a width-
wise direction of a vehicle (in the x-y plane in the figure)
and then the light emitting diode 21 is mounted via a base
portion 22E that is integrally provided on the light source
mount member 22B, for example, whereby the light emis-
sion surface 21A is substantially flush with the horizontal
surface in the widthwise direction of the vehicle (the x-y
plane in the figure). It is to be noted that on an opposite
face to a face on which the light source mount member
22B of the heat sink main body 22A is to be formed, for
example, a plurality of heat radiation fins 22F are formed
which is provided in parallel to each other in the widthwise
direction of the vehicle (in the y direction in the figure),
and which extends in a vertical direction of the vehicle
(in the z direction in the figure).

[0026] In this manner, in a case where the light source
mount member 22B is disposed to tilt with respect to the
horizontal surface in the widthwise direction of the vehicle
in a state in which the vehicle lighting device 10 is mount-
ed on the vehicle, the light source mount member 22B
can be configured in such a manner as to be able to
restrain its own vibration with respect to vibration of the
vehicle. FIG. 4 is a view when the heat sink 22 made of
the heat sink main body 22A and the light source mount
member 22B is seen from the front side of the vehicle,
wherein the light emitting diode 21 is not shown. As is
evident from FIG. 4, the plate-shaped light source mount
member 22B is disposed integrally with the heat sink
main body 22A so as to have a tilt of an angle 6 (0 degree
< 0 < 45 degrees) with respect to the horizontal surface
in the widthwise direction of the vehicle in a case where
the vehicle lighting device 10 is mounted on the vehicle.
[0027] In this situation, in a case where an external
force F (that is equivalent to vibration in the vertical di-
rection of avehicle)is acted in the vertical direction shown
in the figure, a divisional force that acts in a direction of
slackening the light source mount member 22B made of
a cantilever structure is obtained as F cosine 0. Herein,
arelationship of 0 degree <6 <45 degrees is established;
and therefore, a relationship cosine 0 < 1 is established,
and F cosine 6 is obtained to be smaller than F. In this
manner, the force that acts in the direction of slackening
the light source mount member 22B made of a cantilever
structure can be reduced. In addition, as is the case with
the conventional art, in a case where a width of the light
source mount member 22B is defined as L in a case
where the light source mount member 22B made of a
cantilever structure is disposed in parallel to the horizon-
tal surface in the widthwise direction of the vehicle, as
shown in FIG. 4 in a case where the light source mount
member 22B is caused to tilt at an angle of 6, the width
of the light source mount member 22B is obtained as L/
cosine 0, which can be greater than L, making it possible
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to increase rigidity.

[0028] From the foregoing descriptive matter,inacase
where the light source mount member 22B is disposed
to tilt with respect to the horizontal surface in the width-
wise direction of the vehicle, an effect of the external
force F is alleviated, and rigidity can be increased; and
therefore, there can be provided a structure that is capa-
ble of restraining vibration of the light source mount mem-
ber 22B adapted to mount the light emitting diode 21
thereon. Thus, vibration of the light emitting diode 21 that
is mounted on the light source mount member 21 can be
restrained, making it possible to avoid and distortion in
optical distribution of the light from the light emitting diode
21 as well. In addition, there can be provided a structure
that is capable of restraining vibration of the light source
mount member 22B adapted to mount the light emitting
diode 21 thereon; and therefore, for example, the light
source mount member 22B can be formed in such as
manner as to be reduced in thickness, or alternatively,
the light source mount member 22B made of a cantilever
structure can be increased in length, and an advanta-
geous effect of improving a degree of freedom in design
of the light source mount member 22B is attained.
[0029] Namely, FIG. 7 (a) and FIG. 7 (b) are views
each showing a configuration of the heat sink 22 of the
lamp 20 shown in the first embodiment in which in a case
where the vehicle lighting device 10 is mounted on a ve-
hicle, the light source mount member 22B is disposed in
parallel to the horizontal surface in the widthwise direc-
tion of the vehicle (in the x-y plane in the figure). In this
situation, in a case where an external force F (that is
equivalent to vibration in the vertical direction of the ve-
hicle) is acted in the vertical direction shown in the figure,
this external force F is not reduced, and serves as a force
to slacken the light source mount member 22B of a can-
tilever structure as it is, and there occurs an inconven-
ience that the light source mount member 22B easily res-
onates with such vibration.

[0030] Asisevidentfromthe foregoingdescriptive mat-
ter, according to the vehicle lighting device of the present
invention, there can be provided a structure that is capa-
ble of, with respect to vibration of a vehicle, restraining
vibration of the light source mount member 22B of the
heat sink 22 adapted to mount a light emitting diode.

(Second Embodiment)

[0031] The light emitting diode 21 shown in the first
embodimentis disposed on the light source mount mem-
ber 22B so that the light emission surface 21A is sub-
stantially flush with the horizontal surface in the widthwise
direction of the vehicle in a case where the vehicle lighting
device 10 is mounted on the vehicle. However, without
being limitative thereto, of course, as is the case with the
light source mount member 22B, the light emitting diode
21 may be disposed on the light source mount member
22B so that the light emission surface 21 A tilts with re-
spect to the horizontal surface in the widthwise direction
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of the vehicle (the x-y plane in the figure). In this case,
light from the light emitting diode can be emitted to the
front lens side in a predetermined light distribution state
by changing a design of a light reflection surface of a
reflector. From the foregoing scope of work, it is needless
to say that the light emitting diode 21 may be mounted
to tilt in a forward/backward direction of a vehicle (in the
x direction in the figure).

(Third Embodiment)

[0032] While the heat sink 22 shown in the first em-
bodiment has been described as a heat sink in which the
heat sink main body 22A and the light source mount
member 22B are integrally provided respectively, of
course, these heat sink main body 22A and light source
mount member 22B may be separately formed respec-
tively, and for example, these elements may be config-
ured to be combined with each other by means of screw
or the like.

(Fourth Embodiment)

[0033] In the heat sink 22 shown in the first embodi-
ment, in a case where the vehicle lighting device 10 is
mounted on the vehicle, the light source mount member
22B adapted to mount the light emitting diode 21 is
caused to tilt so that the vehicle outside is high and the
vehicle inside is low, for example, with respect to the
horizontal surface in the widthwise direction of the vehi-
cle. However, without being limitative thereto, as shown
in FIG. 5 that is drawn in association with FIG. 1 (a), itis
needless to say that the light source mount member 22B
may be caused to tilt so that the vehicle outside is low
andthe vehicle inside is high with respect to the horizontal
surface in the widthwise direction of the vehicle. Even in
such a case, an advantageous effect similar to the above
described effect can be obtained.

(Fifth Embodiment)

[0034] The vehicle lighting device 10 that has been
shown in the first embodiment is also shown as a vehicle
lighting device that is structured in such a manner that,
in a case where the lighting device is mounted on a ve-
hicle, a reflector 23 is disposed upward of the light emit-
ting diode 21. However, without being limitative thereto,
it is needless to say that the present invention can be
applied to a vehicle lighting device that is structured in
such amanner that the reflector 23 is disposed downward
of the light emitting geode 21. FIG. 6 is a view showing,
in association with FIG. 1, a vehicle lighting device that
is structured in such a manner that the reflector 23 is
disposed downward of the light emitting diode 21. In this
case also, the heat sink 22 is made of the heat sink main
body 22A and the light source mount member 22B on
which the light emitting diode is disposed; and the light
source mount member 22B is made of a plate-shaped
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member that is protruded from the heat sink main body
22A to the side of the opening 23C of the reflector 23,
and in a case where the vehicle lighting device 10 is
mounted on the vehicle, the lighting device is disposed
so as to tilt at an angle 6 with respect to the horizontal
surface in the widthwise direction of the vehicle (the x-y
plane in the figure).

[0035] Whilethe presentinvention has been described
hereinbefore by way of embodiments, it is needless to
say that the technical scope of the present invention is
not limitative to the scope set forth in the foregoing em-
bodiments. It is self-evident to one skilled in the art that
various modifications or improvements can be made for
the foregoing embodiments. In addition, itis evident from
the subject matters and/or features set forth in the claims
that any embodiment for which such modifications or im-
provements have been made can also be encompassed
in the technical scope of the present invention.

Claims
1. A vehicle lighting device comprising:

a heat sink;

a light emitting element that is mounted on the
heat sink; and

a reflector that is disposed on a light emission
surface side of the light emitting element, the
reflector being adapted to reflect in a first direc-
tion, light from the light emitting element, where-
in:

the heat sink includes:

a heat sink main body and,

a plate-shaped light source mount
member which is protruded in the first
direction from the heat sink main body,
and on which the light emitting element
is to be disposed, and

the light source mount member is disposed
to tilt with respect to a horizontal surface in
a widthwise direction of a vehicle, when the
vehicle lighting device is mounted on the
vehicle.

2. The vehicle lighting device according to claim 1,
wherein,
the light emitting element is disposed at the light
source mount member so that the light emission sur-
face of the light emitting element is substantially flush
with the horizontal surface in the widthwise direction
of the vehicle, when the vehicle lighting device is
mounted on the vehicle.
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FIG. 3
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